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Elementary Solid State Physics

Bachelor of Science (BSC)
2nd Year Examination, 2023 (June)

Time : 2 Hours] [Max. Marks : 35

Note : This paper is of Thirty Five (35) marks divided into
two (02) Sections A and B. Attempt the questions
contained in these sections according to the detailed
instructions given therein. Candidates should limit their
answer to the questions on the given answer sheet. No
additional (B) answer sheet will be issued.
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SECTION–A/��������

(Long Answer Type Questions)/�	
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Note : Section 'A' contains Five (05) long answer type
questions of Nine and Half (9½) marks each. Learners
are required to answer any Two (02) questions only.

(2×9½=19)
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1. What do you mean by lattice vibrations? Explain the lattice
dynamics of a diatomic linear chain in detail.
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2. Describe the Einstein model of lattice heat capacity. How
does this model differ from Debye's model of heat capacity"?
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3. Define the concept of effective mass. Explain the Kronig
penny model for solids in detail.
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4. What is Miller Indices? How the Miller indices of a crystal
can be obtained? Define interplanar spacing.
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5. What do you mean by imperfection in solids? Illustrate type

of imperfection. Draw Burger circuit for edge and screw

dislocation.
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(Short Answer Type Questions)/�����
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Note : Section 'B' contains Eight (08) short answer type

questions of Four (04) marks each. Learners are required

to answer any Four (04) questions only. (4×4=16)
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1. In a crystal whose primitives are 1.2 �, 1.8 A and 2 �,

along whose Miller indices are (2,3,1) cuts intercept 1.2 �
along X-axis. What will be the length of intercept along the

Y and Z axis?
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2. Explain Bragg's Law for X-ray diffraction in crystal.
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3. What is Hall Effect? Explain how Hall coefficient is used
to determine the mobility of charge carriers.
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4. Define Superconductivity. What is isotope effect in
superconductivity?
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5. Crystal structure of copper is face centered. The lattice
constant of crystal is 3.6 Å. Find out the radius of its atoms.
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6. What are the principal failures of classical theory of solids?
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7. Obtain Clausius-Mossotti relation.
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8. Explain the Langevin's theory of paramagnetism.
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